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Dynamic and Thermal Effects 


Table 13.1 Recommended 
Fatigue Strength (< 7 e /<x u ) Ratios 
for Preliminary Design 


Cast aluminum, 220-T4 0.17 

Cast aluminum, 108 0.52 

Cast aluminum, F132,-T5 0.38 

Cast aluminum, 360-T6 0.40 

Wrought aluminum, 2014-T6 0.29 

Wrought aluminum, 6061-T6 0.45 

Beryllium copper, HT 0.21 

Beryllium copper, H 0.34 

Beryllium copper, A 0.47 

Naval brass 0.35 

Phosphor bronze 0.32 

Gray cast iron (No. 40) 0.48 

Malleable cast iron 0.56 

Magnesium, AZ80A-T5 0.29 

Titanium alloy, 5A1, 2.5Sn 0.60 

Steel, A7-61T 0.50 

Steel, A242-63T 0.50 

Spring steel, SAE 1095 0.36 

Steel, SAE 52100 0.44 

Steel, SAE 4140 0.42 

Steel, SAE 4340 0.43 

Stainless steel, Type 301 0.30 

Tool steel, H.ll 0.43 

Maraging steel, 18 Ni 0.45 


Note: T, heat-treated; H, hard; HT, 
hardened; A, annealed. 


where 


C = 



100 - %R.A. 
100 


(13.6) 


In Eq. (13.5) E is the modulus of elasticity of the material and N denotes the 
number of cycles to failure at the stress amplitude cr a . The factor C depends 
on the well-known mechanical property termed the reduction of area (R.A.) in a 
conventional tensile test. 


Design Problem 13.2 

Calculate the mean and maximum fatigue stresses in uniaxial loading for a machine part 
made of steel with an endurance limit of 35,000 psi, expected to work for 20,000 cycles. 
Let the yield strength be 80,000 psi and the ultimate strength 100,000 psi with a reduction 
of area R.A. = 30%. 



